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i\MRNDMKNTS TO TH E CLAIMS; 

Please cancel claims 32, 35 and 38 without prejudice or disclaimer 

1 . (Currently amended) A data storage element comprising; 

a substrate comprising a semicondtxctor material; 

a metal oxide layer comprising an electrically insulating rare earth metal . 

upO0 a surfece of said substrate, said metal oxi de laver comprising a predeteim.m^ 

voltage profile for an applied voltage and fomimi^ an active element of said data ! 

a conductive material disposed upon said metal oxide layer, 

a first electrode electrically connected to said conductive material; and 

a second electrode connected to said substrate, to form said data storage ^ 



2. (Original) The data storage element as set forth in Claim 1 , wherein said ] 
comprises lanthanum oxide< 

3. (Original) The data storage element as set forth in Claim 1, wherein said | 
conq>rises a mixture of lanthanum oxide and aluminum oxide. 

4. (Origmal) The data storage element as set forth in Claim 3, wherein said | 
material comprises metallic aluminum- 
s' (Currently amended) The data storage element as set forth in Claim 1 , w:| 
oxide comprises at least one of: 

^ lanthanum oxide, and 

2) a mixture of lanthanum oxide and aluminum oxide, and said conductij 
comprising metallic aluminum. 



6. (Currently amended) The data storage clement as set forth in Claim 1 , 
oxide layer has a thickness in a ranee of 10 Angstroms to [-] 10,000 Angstromsl 



PA(£ 3113 ' RCVD AT 1213112003 S:S8:33 PM (Eastern SM^ 



12/31/2063 21:00 703-761-2376 



MCGINN & GIBB,PLLC 



PAGE 



Serial Na 10/042,181 3 
Docket No. YOR92G000644US1 

7. (Currently amended) The data storage element as set forth in Claim 6, wh 
oxide layer has a thickness inaranae of 50 Angstroms to [-] 500 Angstroms. 

8. (Original) The data storage element according to claim 1 , wherein said coi| 
material comprises polysilicon. 

9. (Original) The data storage element according to cl2um 1, wherein said coj 
material comprises Alnrnmum. 

1 0. (Currently amended) A data storage element, comprising: 
a substrate comprising a semiconductor material having a source re^on j 

region formed in a surface of said substrate; 

a layer of metal oxide disposed upon said surfece of said substrate and bej 
source region and said drain regioru ssdd metal oxide comprising at least one med 
plurality of oxidation state s, said metal oxide layer comp rising a oredeterminedj 
voltage profile for an applied voltage and formi n|T an active element of said data | 

a conductive layer disposed upon said layer of metal oxide; 

a first electrode electrically connected to said conductive layer; 

a second electrode connected to said source region; and 

a third electrode connected to said drain region, to form said data storage | 

1 1 . (Original) A data storage element as set forth in Claim 1 0, said semicoi 
being n-doped silicon, said metal oxide comprising at least one of lanthanum o> 
of lanthanum oxide and aluminum oxide, and said conductive layer comprising i 
aluminum. 



12. (Original) The data storage element as set forth in Claim 10, wherein sai(| 
material comprises n-doped silicon. 
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13 . (Original) The data storage element as set forth in Claim 10, whereixi said I 

comprises at least one of lanthanum oxide, and a mixture of lanthanwn oxide and! 

oxide. 



:>xide 
lum 



14, (Original) The data storage element as set forth in Claim 1 0, wherein said | 
layer comprises metallic aluminum. 



stive 



15-23. (Canceled) 



24. (Currently amended) A memory, compnsmg: 

a rare-earth based memory element for storing data based on hysteresis \ 
voltage characteristics thereo f, said rare-earth b ased memory element comprising 



A meUl uxid c laver CQmT » riMnp nn cloctri 



disposed iroon a surface of said subatrate- said metal oxide laver comprising » i 
capacitance-voltage profile for an applied voltag e and fonnine an active elementj 
earth based memory elemmt 



bnt- 



ined 



Irare^ 



25* (Currently amended) The memory as set forth in Claim 24, wherein said i 
comprises: 

a - subst r ate ; 

a luetAl oxide ld> e x coiupil.sing eketi - ically initUlAlmg iai ' <i> eaitii j 
tipon a aui ' facc of gald ^ub^tiatc ' and 

a conductive material disposed upon said metal oxide layer. 



element 



lI$posc d 



26. (Ori^nai) The memory as set forth in Claim 25, wherein said metal oxidj 
lanthammi oxide. 



hrises 



27. (Original) The memory as set forth in Claim 25, wherein said metal oxidj 



bnses a 
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mixture of lanthanum oxide and almninum oxide. 



28» (Original) The memory as set forth in Claim 27, wherein said conductive i 
comprises metallic alimiinum. 

29. (Currently amended) The memory as set forth in Claim 25, wherein said ; 
comprises at least one of; 

i)- lanthanum oxide, and 

^ a mixture of lanthanum oxide and aluminum oxide, and said cond j 
comprising metallic aluminum, 

30. (Original) The memory as set forth in Claim 25, wherein said substrate « 
doped silicon, said metal oxide comprising at least one of lanthanum oxide and i 
lanthanum oxide and aluminum oxide, and said conductive material comprising ] 
aluminum. 

3 1 . (Currently amended) The data storage element of claim 1 , wherein the mJ 
cumpilj^ An atU tluucnt Oiat changes mtemally as a function of an applied v J 



32. (Canceled) 

33. (Previously presented) The data storage element of claim 1 , wherein whe 
applied between the first and second electrodes, beyond a threshold voltage, cha 
accumulated in the metal oxide layer, thereby shifting current-voltage and capac| 
characteristics, and 

wherein upon reversal of the applied voltage, beyond a second threshold I 
charge in the metal oxide layer is discharged, thereby restoring original cuirent-i| 
capacitance-voltage requirements. 
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34. (Currently amended) The data storage element of claim 10, wherein Ae mJ 
co mpiisc s an acQ uc cUmcut tha t changes internally as a function of an applied vol 



lide layer 



35. (Canceled) 

36. (Previously presented) The data storage element of claim 1 0, wherein wh^^Bltage is 
applied between the first and second electrodes, beyond a threshold voltage, char j 
accumulated in the metal oxide layer, thereby shifting current-voltage and capaci j 

characteristics, and 

wherein upon reversal of the applied voltage, beyond a second threshold ^ 
charge in the metal oxide layer is discharged, thereby restoring original cuiient-v| 
capacitance-voltage requirements. 



pltage 

L the 
land 



37. (Currently amended) The memory of claim 24, wherem said memory elei^H^mprises a 

metal oxide layer on a substrate, and 

wherein the metal oxide layer co mpiij^s an acLi aunmt that changes i^Bly as a 
function of an applied voltage* 



38. (Canceled) 

39. (Previously presented) The memory of claim 24, wherein when a voltagd 
said memory, beyond a threshold voltage, charge is accumulated in the memory | 
shifting current-voltage and capacitance-voltage characteristics, and 

wherein upon reversal of the applied voltage, beyond a second thresholc 
charge in the memory is discharged, thereby restoring original current-voltage i 
voltage requirements. 



blied to 
It, thereby 

bjthe 
lacitancc- 
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